We have obtained an equation describing space-time behaviour of the current density component by using kinetic equation for one-particle distribution function for the structural units of the solution with the generalized Vlasov potential.
Introduction
Rather high accuracy and easiness of measurement of electroconductivity has long attracted the efforts of numerous researchers who have gathered enormous experimental material. However theoretical research of electroconductivity of electrolyte solutions is one of the most complicated and difficult questions of physics of liquid state. Research of irreversible processes in electrolyte solutions, in particular of electroconductivity, belongs to Onsager. Generalization on the cases of conductivity of an alternating current was carried out by Debye and Falkenhagen. Further development of the theory of electroconductivity, based on the use of nonequilibrium multiparticle distribution functions, is presented in works [1] [2] [3] . Undoubtedly, the possibility to determine dynamic coefficients of electroconductivity and dielectric susceptibility is of great interest. Thus, the purpose of the present work is to determine these parameters as well as the appropriate modules of elasticity in view of anisotropy depending on constituents, structure of solution and thermodynamic parameters based on the molecular-kinetic theory.
First of all we accept the kinetic equation for one-particle distribution function f a ( χ a , t) of a type structural units of electrolyte solutions with generalized Vlasov potential [4] :
where
a /2m a kT 0 ) -is equilibrium Maxwell distribution function; m a , q a , p a -are mass, coordinate and momentum of particles of a type, respectively,p α a = p α a −m a υ α ( q 1 , t) -is relative momentum, e a = z a e , e b = z b e , e -is an elementary charge; z a , z b , β a , β b -are valency and friction coefficients of particles of a and b types, respectively, E α ( q 1 , t) -are the components of electric field, Φ ab (| r|) -is the potential energy of interaction between the structural units of solution, and g 0 ab (r) -is radial distribution function, describing equilibrium structure of solution, which according to [5] , we consider as known, U a ( q, t) -is displacement vector of particles of a type, Ω = Ω ab = τ
b -are diameters of structural units of solutions of a and b types. Right-hand side of the equation (1), i.e. I c (f a ) is the collision Fokker-Plank term, which is derived in the approximation of pair interactions. It provides irreversibility of the initial equation in time, i.e. the possibility to describe the dissipation processes in solutions. For convenience, let us put the coordinates of particles q a = q 1 , q b = q 2 , q c = q 3 and so on. It should be mentioned that particles of the solution interact by the potential Φ ab (| r|, Ω s ), which consists of the sum of the energy of inter-ionic (kations and anions) Φ ij , ion-molecular Φ is and Φ js , and intermolecular Φ ss interactions.
Here Ω s = (υ s , α s ) -are polar angles describing the orientation of the dipole around the axis, connecting mass centers of interacting particles.
Let us use the definitions of pulse moments of the function f a ( x a , t) according to [6] and introduce the vector of density of current j( q, t) :
as well as conditions of electroneutrality a e a n a = e a z a n a = 0, where ρ a , υ α a , K αβ aa -are volumetric density of charge, components of average speed and kinetic part of the tensor of flow of momentum of particles of a type, respectively.
Using the method of pulse moments of one-particle distribution function f a ( x a , t) , multiplying equation (1) by (e a p α a )/m a and integrating by d p a , taking into account equations (2)- (4), we derive for the components of the vector of density of current j α a ( q 1 , t) , the following equation:
Performing Fourier-transformation by time in (5) and solving it in regard to j α a (ω, q) , for the components of the vector of density of current j
Comparing (6) with the Fourier-image of the differential form of Ohm law, for complex tensor of electroconductivityσ αβ (ω) we have:
As to each process of transition in hydrodynamic mode, the certain elastic properties in a high-frequency mode will correspond. Further, according to [6] we shall introduce the complex tensor of electroelasticity module:
where the real part ∈ αβ (ω) − is the dynamic tensor of electroelasticity module, and imaginary part σ αβ (ω) − is the dynamic tensor of electroconductivity. Substituting (8) into (9), and dividing real and imaginary parts for ∈ αβ (ω) and σ αβ (ω) , we receive:
a e 2 /m a , τ and τ c is time of translational and structural relaxation, respectively.
The expressions in system (10) describe the frequency dispersion of electroelastic modules and coefficients of electroconductivity in a wide interval of variations of thermodynamic parameters and frequencies of external action. In these expressions the frequency dependence is caused by contributions of both translational and structural relaxation. Potential parts of these coefficients contain the integral terms which are defined by means of energy of interaction of structural units of the solution Φ ab (r) and equilibrium radial distribution function g 0 ab (r) . At a certain choice of the model of solution, according to [5] , the latter could be considered as known. Debye and Falkengagen [7] , being restricted by the real part of electroconductivity, investigated frequency dispersion electroconductivity of electrolyte solutions. The second equation of the system (10) is the generalization of the effect of Debye-Falkenhagen for electrolyte solutions, the frequency behaviour of which coincides with the results of general relaxation theories. Formulas of the system (10) make it possible to investigate the asymptotic behaviour of these expressions both in hydrodynamic and in high-frequency mode and correspond to the general conclusions of the statistical theory of electroelastic properties of solutions.
At low frequencies (hydrodynamic mode ω → 0) expressions (10) describe electroconductivity properties of solutions, and at fast processes (high-frequency mode ω → ∞) -only the elastic properties could be described.
Expressions (10) also permit to investigate dispersion of dielectric susceptibility of solutions. Following paper [8] , it is also possible to determine a frequency dispersion of tensor of dielectric susceptibilityε αβ (ω) for conducting media, which is connected to conductivity tensorσ αβ (ω) by the ratiõ
The latter enables one to determine longitudinal σ , ε and transversal σ ⊥ , ε ⊥ components of these coefficients, as well as based on the Maxwell equations, to determine the longitudinal E ω, k and transversal E ⊥ ω, k parts of the vector of electric field E ω, k with regard to its wave vector k in electrolyte solutions, which is the purpose of the further research. Отримано рівняння, яке описує просторово-часову поведінку ком-поненти густини струму, використовуючи кінетичне рівняння для одночастинкової функції розподілу структурних компонент розчину з узагальненим потенціалом Власова.
Представлено аналітичний вираз для комплексного тензора елек-тропровідності σ(ω) , який виведений з Фур'є-перетворення і з диференціальної форми закону Ома. Це дало змогу отримати тензор діелектричної сприйнятливості ε(ω) для провідного сере-довища. Виділяючи поздовжню ε і поперечну ε ⊥ частини можна визначити анізотропію діелектричної сприйнятливості для елек-тричних розчинів. 
